Rational Formula ESCH V-3
Q=CxixA

Where:
Q(cubic feet/second), Peak Rate of Runoff, is calculated from above equation.

C, Runoff Coefficient, is found from (ESCH V-29, Table 5-2)
T(minutes), Time of Concentration, is calculated for:
overland flow (ESCH V-11, Plate 5-1)
shallow concentrated (ESCH V-12, Plate 5-2)
channel flow (ESCH V-13, Plate 5-3)
I, (inches/hour), Average Rainfall Intensity, from (ESCH V-14 to V-280
A (acres), Drainage Area, determined from USGS maps or topographic survey
1. For a Lynchburg commercial development of 25 acres, with 250,000
square feet of roof top, with 10 acres of asphalt paving for streets and
parking, 4 acres of woodlands, and with the remainder in lawn on heavy
soils with slopes greater than 7%, what is the weighted average runoff
coefficient based upon the highest values of individual runoff coefficients?
Convert roof top area from square feet to acres (1 acre = 43,560 square feet):
A (Area of roof top, acre) = square feet of roof top / 43,560 (square feet)

A (acres) = ( ) square feet / 43,560 square feet = ( ) acres

From ESCH V-29, Table 5-2:

Land use: Runoff Coefficient x Area(acres) =C x A
Roof ( ) X ( )= ( )
Asphalt Paving  ( ) X ( )=( )
Woodlands ( ) X ( ) =( )
Lawn ( ) x( ) =( )
Total Cx A =( )

C, Weighted Average Runoff Coefficient = Total C x A / Total A(acres) = ( )



2. Given a total time of concentration of 20 minutes for the same
development, what is the peak rate of runoff from a 10-year storm?
From ESCH V-14:
Locate Time of Concentration, T(minutes) = ( )minutes on horizontal axis.
Locate curve for given storm frequency = ( )year.

From horizontal axis, read up to curve for given storm frequency, and read to left to
vertical axis for rainfall intensity:

Rainfall intensity, i (in/hr) = ( )in/hr.

Weighted average runoff coefficient, calculated from previous problem, C = (

Q=CxixA

Q (Peak rate of runoff, cfs) = ( ) X ( ) ( )=( )cfs



























